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Abstract of JP 9000097 (A) 

PROBLEM TO BE SOLVED: To obtain cotton fibers improved in fiber properties such as increased fiber 
iength, fineness and higher fiber strength by treating a cotton plant belonging to the genus Gossypium 
with a brassinosteromd and collecting cotton fibers therefrom. SOLUTION: A cotton plant belonging to 
the genus Gossypium selected from the group of Gossypium hirsutum, Gossypium barbadense, 
Gossypium arboreum. Gossypium anommalum, Gossypium armourianum, Gossypium kiotzchianum 
and Gossypium raimondii is treated with a bassinosteroid such as brassinolides in the form of seeds or 
in any growing step, then grown to obtain its capsules. Then, the cotton fibers of this plant are collected 
from the capsules. 
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3'i^b°'>A • b;P;^'yi:^(G.hirsutuin). rfVe-^ix 
■ ^\';I^>s;-f>-fe(G.barbadense), rfj/tf^A • TfV-yf^l^ 
i^ACG.arboreura) . :f'i^b°'^'A ■ 7'y"7;l^A(G.anomalu 
m). a'ixt'^A • T-'l^i^ U Tif A(G.armourianu]ii) . r?' 

a^b-^A • V-^y-f'-Y (G.raimondii) t^t^^h^t^t^ 

w.iixtz i> I. If 5t<ii 1 imc^i^m . 
T-«M^^it^Ji 1 mmcnjjm. 

im. ^S, :^ffi*3j:t/*fi!cSfscO 
[11*118] 7'^>-yX7^n^ F>6i7-7>^y^-^ h\ 

xTX-rn— /I'. 24-x.t°y(fX^ Xf^y^ 2- 
Xb°:^X^'X7^ny, 3-Xb°;^fX:5'X7^C3y. 3, 2 
4->-'xb°;?^X.^'X.f'ny, 2 5 -^^;kF U 3Xf-n 

2-xb-2 5-^^;kF'Jr7Xxny, 2, 3- 
Sx"xb°-2 5-;<^;PFy nxr-ny. 6-7'5f^y;^f 
x^Xr-rty^ e-f^^VW^x'rnyiiJ^x/e- 

x:t^y*^ F y ^xy-rty:^^^^:i,mi}^^miififzi\: 
■^^Thhmmm i fHtiEt^:^^. 
[if*iM9] y^yyxfn4 vi^mmmtK m 

[ff^^aio] -ryi^yx^x3-( ]it>^mmmfp. ix 
1 0-8-1 OOP pm<5oiijg-c-^^ixi.it*3l9ieKio 

[iS*lMl2] a-'i^b'^ACGossypium) JBt-a-f-.g.V 



[ifil<Jll3] rfi^b°i^A(Gossypiuiii) WcTj^^'ffiif^ 
a'^-b-^A ■ b/lxX'yA(G.hirsutum). n'v-b'^A 

■ y-\;W~\-r ^-^(G.barbadense) , :^'>'b'7A • T/P^V 
'>A(G.arboreum). rfi^b'^A ■ Tyv/UA (G.anomalu 
in), d'i^b'^A • T/l^AUTi? A (G. armour ianum) , 
i^b^^A ■ •y^y^Ti? A (G. klotzchianum) , 
:^">'b'^A ■ U^yv"'-^ (G.raimondii) :;6^^>^r^fflp36>^> 

sjm^c i> ^-cs!) h mim. 1 2 iBtto^r&o 

F, F'j3 7-< F, FU37-< F, 24-xby7 
i^y^^fF. 28-J)Vy'y>'Jy^V. fiX^Xfn 
y^ FUnXT-ay, rf^^ F U :3y.T-n>', it^^i}X9 
Xr-uy^ 2 8-yyk^x3'XT-ay, T-^ yrx-ro 
— t-txt-o— 2 4 -xb*X:5'XT-ny. 2 
-xb;^fX^X7^^>'. 3-xb°;^'X^X7^n>', 3, 
2 4->''Xb;^X^'Xf-ny, 2 5 -^^^f-^P F U aXx 
ay. 2-xb°-2 5 -yf-;kF U3XT-n>, 2. 3 
-i;^xb-2 5-;'<^;i^FU3Xxn>'. e-T'Tt^y 
j>X^'Xxn>', 6-T:^dfVFUnX7^ayj3J:t/6 

-T^^V^^'t F y 3 XT^n y ^ i^matL^n: 
^t-^^x-hh^ii^m 1 2 iaiJco:^ffi» 

[Ifsrai 5 ] y^i/yx^n^f F^#tf?Rf*dgfl!l 

ti\ Ayyy ■ T>-F ■ x.^'—y (MS) , dr'-vV^"— 
^" ( B 5 ) . 3^ X y^^ ■ ry F • b;pf y f ( s 
H) , t^v-i F (w) . yyx'v-f^r— ■ ryF ■ x^ 
—y (Ls) isit/fxi^-f ■ ryF ■ f-y^* (bt) 

fgiffi*>^>^r'l.fflfj&^^>iS{ffLfv:tStSt'S)Slf*]Sm 1 23H 

[fi*3ll 6] ^'^v-yx-rn^ FA^ffijSiif^^', 1 X 
1 0-3-1 OOP pm£7)ii«T%i^X§H*]ai 2lEtt 

fttzvymm. 

[n*Ji 1 8 ] v^m%i:m^mm.hzii\^x±fz\i^ 
^wm.zii\^x. y'^yyxf-n-( v^xmm-ti^zt^ 

[|f*lMl9] 3~'i/b°'>A(Gossypium) Mc^WiW. 
zfyi^^yj^ ■ b;WX'yA(G.hirsutum). zfy\z'^I^ ■ 
;WSTy-fe(G.barbadense), :S'>'b'>A ■ T;P;J<U'>A 
(G.arboreum) , zfzy\:^^A ■ Ty A (G.anomalum), 
3"i^bi^A ■ T/l-'A y T5f A (G. armour ianum) , n'i^b 
i^A • ^ a •/ >y^T^ A (G.klotzchianum), 
b^^A ■ 1/^yv^W (G.raimondii) -^j^i^^^M-^^^mii 

tirzh<^xhi>n-^mi 8mmco:tj-m. 
[it*il2 0 ] yyyyx'rrt-f Yif yyyjyA 

F, Fyn^-^ F, FyrJ5-f F, 24-xby5 

v-y^-^F. 2 8-y;wy^>'y7-< F. Ax^x^u 
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— ;K T-TXr-a— 2 4 -aih°;^x^'XT-ay, 2 
-xfc°;^?X^;^f'ay. 3-xb°;^?;^^?XxD>'. 3, 
2 4-i^'xh";>i?;:^:J'XT-ny, 2 5 F U rJ^T" 
ny. 2-xb°-2 5-;'{-?^;kh'U3XT-ny. 2, 3 

- 3/x b° - 2 5 - y ^ /Ix K U :3 X 7^ o y , 6 - T :t ^ y 

10-8-ioopp m<^m«x'ist.tihmim2 1 latis 
^«-?« 

[000 1 ] 
[0002] 

hyjn-fu) j:K)mR-ti>^tizxK>mm.-t^. v^m 

-57^, ^co^X'ij. 'm^zi.y)^<mvmmmt.i'ix% 

•t^^^^m^x ^A^^^^x-m.zttfiX'^ixif. 
&m±^miz-^^x»,^. 

[0003] v^m^comm^hi^^imm^^m-^ 

1 . mi-^mzii^shmm 
z<7)umii. mMx^mhJ:<mm^riX^fzumx-& 
Mi±. v^m.m<7)mmmbLxmm^tix\>^^i> 



con. lit^b\ zco:^'mzJ:K)^m^ixfzi,cr)X'h 

[0 0 04] 2. ffi!it*;w^yt i^jyia 

*y :^ =i.xMzn-thm.m^^)v=t ycommn . ztttx 
m0'<m^^itx^^^. i^^v-vy^^-^zyyiiWm 

cowM^mmv. ry^i-'yKi±. mizmmim^mm 

-ti>t^t(:>tLX^'^^ (Bhardwaj and Sharma, 1971; S 
ingh andSing, 1975; Baert et al., 1975; Dhindsa et 
al., 1976; Kosmidou, 1976; Babaev and Agakishiev, 
1977; Bazanova, 1977; DeLanghe et al., 1978) „ t 
fz. BeasleyisTing CAmer. J. Bot. 60(2): 
130-139. 1973:1 it. KSfttS* (in vitro) X\ 'J-^l^ 

u yammwrnzMLxim^^i^i. ^-r ^^^y i: 
ry^ i^ym&mimi^ymm^i^^Ltz tmmLx 

V^S. MimMM (in vivo)XU. (non-fertiliz 
ed) <omitm0i(Omz. =J^l^Uy^'^':>fzt:L^. h 

1.0 L*^L. (fertilized) iOtETIi, i^^V^)y 
( GA3 ) ^ltca;^*B'5rffftf««^««^^ ^^r*» 

'-:>fz (The Cotton Founsation Reference Book Series 
Number 1, Cotton Physiology, 369, The Cotton Found 
ation, 1986 ) , 

[0005] v^^(nmm.mxzm-hmmii^)v^> 

iOf^»COV^-r(±, McCartytHedinJi;. 1 

9 8 6^-199 2.^<m[mzhfz'^x . "^mwmm 

IWJ (commercial plant growth regulators) tOlH^^M 

t A — >'k'^tjW'M'^\ Foliar Trigger (Westbridg 
e Chemical Co.K) , "^-f YiJ-i—V. AyY~!VW 
i/<l^Uy*#ti'tt?%iiSi!lf'JFPG-5 (Baldbrid 
ge Bio-Research Inc., W) X\ illiiRMiOiiJllA^'IIS 

^^m.MMtmm^^ft^^^'yfz CJ. Agrlc. Food Chem. 
42: 1355-1357, (1994) ] . 

[00 06] Iil±co i d (c, v^li«<^«6#e^^fe* 
^cr)\t\±.iBmLX. =^^y. i^xp-yy, h 
;d 4 -yajzx/ry'i^ i^ym^j: tiom^(DmmTi-^j\y'^ y 
iz-:>\^xim^<m^. mm-^tix^^^iiK ^cnm^t'^ 

[0007] jS^. ff H^^tt!ii*;t^^:yco 1 LTy' 
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SrSIML [Mitchell. J. W. , N. Mandava, et al, Natu 
re, 225, 1065, (1970)]. y-yy^;><<D^mziim^ 

f*. m^crtmmt- hmMcr>mmi h-^m'^Tntv^ ytm 

[0008] y'^i-JX'r'a^Y^V^m.MzmmLfz 
Mh LTJi. WmWM (in vivo)T-Lu o ^> (Plant Ph 
ysiology Communications, 5, 31-34, 1988)(±. 0. 0 

1 ppmt 1 ppmior^i^y^-^' Y^ms.\,z^m-th 

[0009] ^/I^Xtgft (in vitro) tCfeV^Tfi. Wa 
n g ^> [Plant Physiology Communications, 28(1), 15 
-18, 1992]{i. 0. 0 1 ppmiTjr^i^y^W K^MS 

mmzm^-t^ ^h^zi^-^x. v9mmzti\,^x^)vx 
m^bmm-hmm^ii.fzbmmLxv^h . l^^^l. m 
mm^z mkommza v^x\t. mm^\z 
i^yxf-^^ Y^m\sth:iti<zi:^. ^y-^wmcowm 
m'&. ^m.ti^^m ^titzt^-^o mim'^ ^Kx^-^tcw 
[0010] 3 . m.m'^m.mtmk^nmLfz^amsLB: 

0. h^mcomm (fiji.ii>vb. y-^x^j:tn xn. 

izx K> B&'jcomvj-^coffumiiLmzmmLfz. vko^-^o 
w^g^s^xTv-^i,, tu. ^i^m.mz^^cr)mmm^ 

mfwmzmH-Lx\^hmi^T^mxL. ±m3m^^ 

imm^z^m-fh^hif^^ht^h. L-h-\^ti:ifh. m 
^cot^^. vi^mmizm-t^hcox'it. i^iTcoxo^ 

W5tL*^^f^:btl.TV-»^V^. BTmM (Bacillus thuri 
ngiensis M^^mttSfi**) ^^-F-T^Se^Sr 
mXL. m^^cr,m±im'JtLtzi>cr,. 5-iy-;U 

b Lfzijcr)i^m^^iiX\^l . Zix^crM^imm'Jiz 

^imwMfz K) <D^i^c7)\^±i,zi±^^^t tiK ^^m. 

m 1 mwz ^cov ^mmcr>±m]tcD\innzi,±'^^L^j: 
V ^ . V mmi^zti ft s V ^ mmcommRWWA(r)mmiz 
■^^^xi±^^^i5+mzmm^tixi5'^^. mw-sss 

^ tcov->T b'ht^-o X V '^cot'mtTh ^ . 

[0011] ^wM^^ii. zc7)^o^m'iiriz^ 

A Y x-m'm- h(LUz^-oxmdimi.hz.b^^\^fz 
L. ^i'^z-7^mm<nj&mixuwmzfm-thw^ 

[0012] ~t^£t>'h. -immm.%^td-zmmm: 



^'^x^m^tifzv^mni^mm~ti>i>cox'h:h. i-^ 

t^:S-a{i:3>t°'>A(Gossypiura) a(cS-ri> V^fflll^ 

commjomx-hi>. i^icrt-jj'mt. yyi-yx^\j4 y^ 

^m.mSm^X-^:y\::^J^ (Cossypium) MtC«-rS '7^' 

[0013] ^^mi±. tfz. vi^mm^m^mm^zt5 

v*T. ttzit^-^im-lztii-^X . 7"^i^yxT-n-f FT- 

>! t ^mmb -t^ y^mm^x'm^com&i^^ 
2:mm]mTm'otitzv9mTxh^. ^^m^z 

[0014] 

irmt. v^mm^i^yiyjx^nA Yi,zi:-ox. 

mmmm-i ^ xf^mmfi^n^ ^tthb <r>^m.tsi'm)iz 
m-3<%,aix-hh,: if-wmo-i-fsmt. v9mwM^<r> 

n°ntt. ^JX-JS^fi- f-^A • h;kX>yA(G.hirsutum). rf 
v-fi^A - ^S;PyS''ry-fe(G.barbadense), rfj/'t'^A ■ 
r;t';i^>^A(G.arboreuni), 3">-b°'>i:. ■ T J-^JVI^ 
(G.anomalum) , =?"i^b°'>jU • T^l/A U A (G.ariuDuri 
anum) , 3"i^b°'7A • ya'/'y^7'^i^(G.klotzchianu 
m). iii.1f-dl^\^^2^ ■ ^^>'7-M(G.raimondii) 3&^^> 
^ S mifirfz i>co^£blzmm-$tih, 
[0015] :^^mcOJjmi>Zj:-yX^^fl^'79m.^!!!l 

li. m^^mm. t^it^w^miz^ii^cox-h^, :tw 

rpcov^m.m±^mz. h^i-^am^mzmm^tit. 
y^iyyx^nA Y^-^^-t^mm,^xmm^^zb(7) 

X'^^M&bLXii. #(cPSSStL^v^;5)\ MtLKit 

v:$^mmcr,-^m. m. te. fim. ^m. 

^h±^W^bLX\t. m>^zm'Tl^fi^j:\^tK fftL< 
{±^7Ef*. ^ ^>tc*f i L < iiifltE 2 Hf*3&>^> 2 0 Ba*>' 

[0016] :^wncr>-fjmzxm.m-thy'yiyjx^u 

M.^cr>^\L-^^t:^ts. y'^i^J^AY(2a, 3a, 2 

2R, 23R-T-F7bFn^i'-24S-;><-f;lx-B 

HL'^^-^'F, 4^tHU35-^b\ 24-a:by5i^y 

h\ 2 s-y/t-y^^-y^W" b'^i;<50^i ^'•^y°(7) 
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[00 17] 




o 



[0018] mtltf^i^y^-{ HJiTlB-fb^^^T' 
[0019] 

[^b2] 




[ 0 0 2 0 ] ^Jx.{i', :^x^xr-uy^ H linXT-o 
y rJ^^-rny, 7}t^;ifX^7X'rny, 2 8- 

ay. 3-ib°;^X:^';^-rn>', 3, 2 4 -S/xb";^;:^ 
^'XT^oy, 2 5-;<^;i^HU3X7^ny, 2-xb°- 

2 5-^^/1. h'Unx-rny. 2, 3-^xb°-2 5- 
;^ K 'J 3 n y ^ f <7)ffi 2 ^' y'co-lt-Mm . T 

[0021] 
[^b3] 




o 



[ 0 0 2 2 ] ^Jx.(f , 6-x^^V;<fX^'X-fny. 6 
[0023] 




[0 0 24] ifLii>:7'"5^-yxf-n-< KSr#tffij3!c^^<73 

{S#(CM|5B(±^r< , il^ 1 X 1 0 -8 ~ 1 0 0 p p m . m 
iL<{i:l XI 0-5-50ppm. ^ h\iZMt.\^<\t\ 
X 1 0-*~l Oppmfa5'S>« 
[00 2 5] IS7"5i-y-XT-n-Y H-&*#flE&!fS!l 

i^"yB$^f<7)m;^;l^^ySrJ^jDLTi>J:V^o ^fc. '& 

[00 26 ] ffl)iS<;W^mttfO*fti3", y^^y;^T-D-^ k 
[00 27] mtimmm(^mmm^ariz7i'.-r. 

il) J—)V, X.^ J-jV, rl-rc?v^^y-/^, i 

s o -7°a^NV— /t-, n-y^'y— iso-y'i'/ 
-)V. sec -y^'y-;l'^coffiaflifl&]KT7Un-;P'^ 
5 0 — 9 8fiM%, *?iL<(i6 0 — 9 5SM% 

(2) >>y-f-;k*;lxAT5 K (DMF) . N-^^;kb° 
nyny (NMP) , i^'y^/i^T-bhrs K (dma 
A) ^ors ^•^®tt^^«^3J;t^'i-'^f•;^x;^7it=ifi^^• 
*l'-2 5M»%, if4t<(i2-2 0M*% 

( 3 ) *^UX^pyi?' iJrJ-;l/ ( PEG) , ^^UTob" 
y ^ U rj — ;K U 'f'^Vyif U r? — ;PC0*Pi: ;K U T 
P y y U 3 -/t- . iJ J; Li^'^;" U b b a U H y . 
'J b- ;Wr/Vr7-;P<fe ^ ^J±;tL 
{m^7K?m4^Uv-^ 1~2 5M»%. if ^ U<{S2 
— 2 0fii% 

(4) *fU:t=^i^xf-vy^/r;tdf/Px-T-;P, 4-°'J:t 
dfi^X^lxyr/k^;l'Ty/t'X-7";l^. 4^y:^dr;^X^ 
WJT iJ /kX— T-/J^<7)^# 4^ U ixT;!^^ U yx— 

i^X^ \yyTlV^)VT U ;l.XX^;L-. ;K 'J i^x 

^ y >>"r U ;Pxx-r/i^co^n& U i^r;P^ P y 
y ;y::iyx;i.7^yK7^7kyiyi.i^'r;i^=^;i^x;P7^^f y y 

^\-<7^^-^cr>mM.\>zLX . ±ia ( 1 ) , {2) Hklf 

(3) >&»<?>^Sffl«ftia»gEt^tTO. 0 0 3- 



(6) 



#W¥9-9 7 



1. smmm. iiftL<iio. i-i. immm 
[0028] ffl^!fe*^^-x h^Sx<^m-^. mm(om\k 

[0029] m.mktiW^^^shco^i,±^ y-'^i^jxf 

[ 0 0 3 0 ] ffl^!H!):i«)^M4^^JiO^(±. }Lm> 

[0031] 2js^Be-c-{±, v^mm(7)m^mt3ji:t/^ 
w^izis^^x. y^i^yxy^n-f vcom^^m-ti/z 

m. m. mm. ^m. sa. 

i-y X f-n^ p.- 7 y U ymizM-^'^h Lfz^-x h Sr 
tiffins «;6i$f^LV^. mztftL^-^coii. «iffSB# 

[0032] J; a i,zmm^fifzv9mmi±. js^ml 
x'y^m^imss.L. ^t^^zimmc^Mv^mm^^^ 

[0033] ^^m^mzi5\,^xm^^^ ^itcox-^ 
#ci#tfi ttxit. ^:^mmcoBm^±-wx^ h i </iXh 
mmxhi.\^t)^. »SL<{±, M.'yyy- ryv ■ x 

■y—if (MS) , ^^yif^~^' (B5) . v'i>'i5' • T 
yY ■ b;^-f'y5>'h (SH) , .-^y-f b (w) . vy 
x-^A^— -ryv ■ x9~y (ls) iiXTi\LxvA 
■ryY ■ ^yy (bt) t§m>&>^.^-i>^>?)''ia«m^^ 

igifiTS. "9 . iix^>i7)i§tmc7'7i^yXT-n-^ H^SsJP 

L i> CO ^ffl V ^ -g, ^ t §^ S . 4 1 1 ^coJi fx 

■ r^F • (BT) c7)JgaT-$>S, 

[0034] y=yiyyXy-uA b'O^JPMii. KSHt§* 

(in vitrotg*^) <n^mzn\^x. 

< . — IKtC 1x10-8 p pm~l 0 0 p pm, L< 
{il X 1 O-Eppm—S Op pm. #t*?i^L<(il X 
1 0-*PPm~l OpprnT-fcl). 

[0 0 3 5] ^h\,z. yyyyxT-rj^rffMiz. m 
m. ^'y^ym. mm^^^i''^y^^mn-t^(^)mi-±L 
mM-ri>^tc^x'^^m^t^)\^'^ytLxu. Ay 
Y~}vmm. (lAA) . i-y yuymm (naa) . a 



yv—ji-mM iiBA) . 2. 4-'yy):]nyx.y^y 
mm (2, 4-D) m(7)yi'-^i^ym^. oAg^coi-' 
^yuy. :^A^-i-y^^A h^A=~y. ryyyy 
mtm-f^-^rLzrL^ami.x. t fzimmmi^t>-^x 
mm^ixh. ^c^MMm&iiM'^. 0. oos/^m— i 

0 0. OjuMcr)mmX$>h. Ki-tL<it. 0. 0 5 juM 

■^5 0 xj.M(7)mmx'hh , 

[00 36 ] yyiyyx'TT^iA K *iStttcgsJp-rS 

ti-oxit. Anzm^T $)^fz^. ^mmm^izmm^^± 
fz^. :iitm-^Lx^mizm\rt^. *^*^h^mmmt 

LTti, yyy—fu. j^yy—^v. yuj^y—)V(r>ta^ 
im.mmmT)vn-)vm y^)vj:.^)vyvy. yi-)v 
A y y^jvy h ycon^mmmmm'r v ym. ; 'jy ^jv 

[00 37] ^m^-nmiziih'yycnMm^m.'.i. ±k 
mvi^y'yyyx'f^A Ymumm^m^-^^uMi. n 

mzm-^x'iidzt t^x-% muf. vy wm<mm 

mmtzyyyyxy-x:tA ¥mtmm^mi.{zm.mL. if 
m^mt^ :Ltifix^h. ^mg^mmn 20-40 

°C, eaL<{i:2 5-3 5°CT*^, ^^^titzm^^ 
^~th V y CO J: 0 \<zim. L/cE3**^ hVM't 

[0038] ^w^x'ii. iM^Lfzi5'mzi: -oxm^<n 
mmxt.fzi.tu ym^>n'kWTm><z. yyyyx^uA k 

m^<n\^±t/^mm^tifz. zcDmmt^i^M.x . ^ymm 

o-mi^Tmco^xm'&(rm\i.T<:^)mmf)mMi.zmt 

^fih (T^mmTt^u ymmm^wsof wmzm^ l 
x\^^^btimmx'^^. 

[0039] ±mijmx'±'W^-^tivymmx 0 . ^cn 

^mmt'^mt L tzmm^(r>^-m-^m ttxit. x> y r 
uyy^;v-xy u~:^yy'm. ^yh^yy^ym. r 

^yrlyyi^^fVf^xyiyA&^irm^^^Ztti^X'^ 
[0 04 0] OTt-, 'r-iyrV'yy-r)Vxy^J—-y 

ymxc7^^mk\z':>\-^x . nL<mm-thtK ^%mt 

( 1 ) uym^mmmfwmzm¥t^mi.T<D^m 
1. c DN A9-f 'J— coa^ 
±~r. mmwm^m^ymmcoum-^^uymm^^m 
t, ^m.Lfz-uywm3^k'm&i>z%\^. po 1 y (a) 

+ RN A§rtttiit/^C. ^^Lfzv o 1 y (A) +RNA^ 

MstLT. i^^jdt {dT) yy A -7 -tn^.'^mm^ 

fflV^T l*McOcDNASr-^^t. ^iOl^McDNA 

* *° U y 5 — tfRJBtc J; -:. T 2 ifimt-th . 2^m. c D 

NA^as^^yy-(c*¥AL, ^M«^c7)a±«^ 
izmVMm-t^ zkizXKi. cDNAyAy-y^J-^i^ 

mth. poly (A) + RNA<7)*git3a;lXcDNA 
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[0041] 2. cDNA5-<7'5'J-J&^^>aWiie^ 

B &^jjlfE^«±iJ:c07-' :7 T y -^^ ;t/x u - - y ^--S 
J; z b tin-n 1. o ±fe:^aT'« L^^ c D N 
^'^U— <7):7r— i^'T^— ^'*^^>l^rU?^L7t2 

^> f5l«^^ffiT-itl» L/C c D N A t , fiffihMO 
V^«tt (MMK) ;&^^>iiMtfccDNA^, KMttH 

[0 04 2] RNAc7)#ffi. c DNA^O^^JjJc, DNA<7) 

OT, mmmm. ^^-^y|J^■w-lr-yHy^3j;t/• 

fW, (Mi-WMolecular cloning, Maniatis hMM. 
Cold Spring Harbor, 1989 35 1) V ^(iCurrent Protocols 
in Molecular Biology, F. M. Ausubel ^>^^, John W 

iley &; Sons, Inc., 1987) (CKKSilTV-*^ „ 

[0043] ^ r3-yit:^titz c D N Acoummncoi^ 

^{i, Maxam-G i 1 b e r tmh^^^it. f'Af 
• ^ji-y^'-S^— i^3y&^tcJ:i9?*ST# 

[0044] t L^^flfz c D N Ai? n-y*^^^* 

fc^^'-oTBJK, fl!l(7)T9-^^N-^ T' U -b'-v-a y, 
X(±R A C E^^r i: t J: 0 ^:^;StfO:5' y^N-i? * 3- H-r 
-I. itS^ ^*-r -1. fmcn cDYiA9u~y^%h:ihifi 

[0045] ^cr)Xo^zLx. ^^mm.t^^nih>Kfdm. 
e^soiotc-pv^T. i^«iE?ij^ia?ij#-^i. m&mi, 

m-^m&mii, r s yisgs?ij^iSM#^2 t^t-, =3: 

[0046] ( 2 ) v^iim(r>m^v^w^\>zmt^m 

±iaLfc:trffitcJ; OW/tae^^. v^'X{i:'7:J'l.m«o 

r-f K ^ rj- H-r -1. D N AE?ij{±. mumx'cr>^m^y 
j-^':fcr>^\^zi:hmmmmmc^\,zmm^ti. ^cnx 



0 ^^miimm\tm^n^ Ltzmmmmc^mmiz t fsm 
mm. wm<7^m^x/wmzm¥-t:^Miirf 

ry^-feyx RNASrf6ig§ii--i. t . s^^y 

K ^ r7 - K-r S D N AmUZ . ffitfOitfE^ ^ffiM L 

[0047] mmcommmimimt vxit. ruhr^ 
h^^^y-yaym^^. ymm. mm. vvv-j^mt 

[0048] tfz. tm^y-^ ^-bLxmm 
■t^^bizj:r>x. mm&nm^mzmA-t^^b 

i/^X'^i,. mm-ti.m^^A /l':^bLXli. mtliyffU 

'?vV—^^A9-^A)\-:k (CaMV) SrMv^lxi t*^' 

x%h. mummm^<rMxm'm-nm\,z'^o . -r 

^~\,zmx\^x%m.i.w.^mm\^fd{k. ■^A}vxa:>^ 

xm9%fifz^Mvxyjj^^mm^\>zii o , isaM 
;t*3&>^>-aji9ttiL, mM\,zwm-h^b\.zii-^x . aw 

jttei^* tt!f%#;tct¥A-t-g. i i: .g. C * - y ( Hob 
a) ^y^^y— ySW^j-oi/— y'yyh 

■i-A—^T—X (Molecular Biology of Plant Tumor 
s) . r;<fr5-yi5' TP-X, H— (Academic 

Press. New York) , 1^549 (1982) . *liRtrF 

114,407,956 -^3 , 

[0049] S^>t', T^'^y^'^'-fU'>AC0TiT5;?:. 

'timm:bmmi,zmm-ti> b . ^ti/^^w-^ r v -^^ r ^ x 
3^rtt«^fiMLT. ^iii^<7)smmii'^immmzm 

Modt.. r^^^>^'^'7'y^i^ ■y;><7rv-xyx (Ag 
robacterium tumefaciens) {iffiifJot^^iSSSLT^'^'^y 

a'~}Vbmfti^mm^. r^^vu^i^^u^j^ u 'Z^^'^- 

X ( Agrobacteriumu rhizogenes) {ifi|!f^(C!B^L,T^ 
:imSr §1 # SH^-To :itli^CDmmi±T - D N A (Transfe 
rred DNA) b v i rffi^Sr*-r§T i T^X 5 t)^ 

{iRiT7X5^■^:lIf^ms, t5x$ k^w-t-s, b 

mWMi±T-DNAmM (Transferred DNA) ^^ttflj^V 

mimm^com^iiXvmm^ti?>zbizmm'r^. v 
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r mmitT - D N Ammi^tsTy X s 1 /ifm 
cr)y^X^V:±l,Zh'yXi>mmto?> CNature, 303, 1 
79. (1983)] , 

[0 0 5 0] TiX{iRiT5X5 h'±<JOT-DNA^ 
m^lz , fB^-^tid^' y A t:rffla=^fc i, ■> B S^j D N A ^ff A L 

-r ^ g S^J i: -r D N A ^ m y y A 43 tCimO i 
TiXJiR b'£7)T-DNA 

[00 5 1 ] ^^^tmzto^^xitzcDm^m^co^i:^^- 

Dfjm-I. P B I 1 2 1 (^'nyT'-y^'a) ^(JO-^i^^-— 

tm&T^^y^ijmzmmLfci.<^. tfzi±mMi^ 

iTyi-^zyx:ljf^^zmmLtztcoi:W7^LX . <r#i^> 

fi. V i rmm^^LX\^^mcr>T9X^\^^-^^LX 
[00 52] tfz^ ifLii><75<^'^'— (iri^'nA'i?7^iJ 

■^2^m,(^Mmtsirx\it£< . ^mm^xi.mmt^ ^ h 
t)ix-t^'^^h)v^'^9-b hxhmmx'^h. Lfzt^ 

§^>(CCaMV^03 5 STnt-rJ'-Ai'^ 
ffiLTt^O, i^i^><7)^^'^-t:SA^fLfcjlfe^^tE 

[00 5 3] VJTiz^ i^ n-f iJ-^X-^(;i-:5(t-g>, T^rj 
J<^r-V '^AtC j; ^ Se^jtfE^^Ott!f43#:^<^»A, &V 

y-:x^~ifMmmmA. eg, i^awiog. loo 

0Xh'^S>-Xb >y^'?Slnil/U -y h;!^. pH6. 2) 

XC I My°u~h (MSOTl— btc2 , 
Xjty^S^i^gg^^iijKO. 5//g/mU ^^^ySr 
0.05 jug/mi i: 5rS i 3 tcJni. tihco) ±X\ 



:f^iziiL. mam. ciMru-h±X'^mm^ 

cJotumcr^wsf-^^^T^vv siMcru—b (mso 

ri— htc. 2- i pSr**ii;S5//g/mU yY-)V 
PffiSr^jiSO. 15//g/inU ^'^^^r^y^i^iiJK 

5 0 0 /xg/ml hts:hi:o l,zMl.fzh<7^) ALXWUmm 
m^'€o . iti^>co-E0;vSra**e^tcs i mc syv—v 

~h) ±XtmL. l)Mrari:tfrLv^rP-Nt#tt 

[00 54] mmmmLfzw>^imm.i^i'^. ^;px*i 

W^l,m^-th o 5 mm?iJft<7)A^ $ t 

y h J: oi>z^j:-ofz^. mmm.mi^<^m 

7t^:^)UX^^i-tt^\,-^XolfZ;^XXW0n'0 . RI 
MTix-h {MSoy'u~hiz4 yv^-fimM^^MM 
0. 5x<g/iiiii;^-l> iotcJnx.T'^t^o) (c^tt-ri.. 
4^ L?g«tem#:5&^^>W ^m'yfz^mz±^^j::^)]^Xtim 

V ^ T , a - h t im^i^^-:)^^'^^ ^ -C V> V ^ i 
V^. *«J8-1 OSa. «tSS±giffi C 5mM KN 

03. 2. 5mM K-yyai^^WM (PH5. 5). 
2mM MgS04. 2mM C a ( N O3 ) 2 . 5 0 
M Fe-EDTA, 1 0 0 0 XfitMSS ( 7 0 mM 
H3BO3. 14mM MnCl2, 0. 5mM CuS 

04. ImM ZnSOi. 0. 2mM NaMo04. 
lOmM NaCU 0. OlmM CoClj) 1ml 
X'J -y fc?f L3tn>y^'^-;l/±t^:ix4><50g|5:}i-2: 

[0055] wTEt. mm^Ltimmmmmumm 

m.i,zmttz±^zW'mL . m'¥-in^'itti^x^&. zcr> 

Uf-^WM^ML. MSH (MSOTP-h<7)VN-f ^^"n 
v-f v-yes^ljtjgs U/mlii^c-^J: 3tcJDi./ii>«) 

Zt^^X^^. 

[00 56] zmmmmmmj: 'o . ^mizm-^xDN 
m<^M)^Rm<¥M:izm^-t ^mm^^m-nzm^^x 

-*r->ry>\y! y-'j -tf— >- 3 ySrff=5rv^. Wk\,zii\xx. 

[ 0 0 5 7 ] * mm^mii^'^. m^m^mwi: o . 

'^'mzVt-, T R N A ^tttii L . li*ti^ffMS.t>'ff*t'W 

[00 58] mmcrmmkv:w^\,zm^-thm.ii,f-\f^ 
9wmm\,zii\>^x . ^-s^mm^mxmmmz^ 
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[00 59] imm^im.r/WM:co'7-:;(}-Th o . m 
h^x^mxhh , 

[0060] ^i^i,z. m&<nm^mj^w^\,zm4--th^ 

yf^-^^^a-VhX^^^UWmm. ^ y\^hr3<r>m,'9 

uw9c^zm^-^h ±mz . 3&^om#^:j^ti# 
-S. ^ i: ^^i-C^ « :i<DXo\,z vxn^ix.fz^yj^'^itm 

m<r>mmmfwmzm4-^h 9 y'^^xhi^tt-^'^. 

[0061] *^H^C7)|^fEl^Ji, iiiffiCOff^^t>'#« 

^J;t{f;^ry:7^v-^-r-^'i?^>f (CaMV) cos 

-^m^-^tm. ^^w^izmtx^c^mmtfi^^tLo^h 

f3nzmm^±i:±t^^hztii^x^h. mti^. m 
mmmmzf3m'¥^m^^^%^r\=i't-9-^m\'^ 

^hfzh-t^tifiX^h. 
[0062] 

mmc^M^.^ :^wmzii 0 . y^«stfowtt (an 

[0063] 

c 1 ] y^i-y^-^ h'-ir*fi*ffl)t!r^3^oiiiis 
{ 1 ) y^^-y 7-1 K 0 . 0 1 p p va^^7\<.mm 



Ja^T, y ^v-y^-^ K#**;{)^'0 . 0 1 PPmXh^ 
( 2 ) y' f? V y 7 -f K 0 . 1 p p nr^1f 7jQ§?S 

y 5 >- y 9 K ( m±mffaTM^±m ) 1 mgtcfimi ox y 
y-;i^^Jai.jtMt. J^M*, 1 0 y h^i-coAiimt 
X. yyi^yy-^ v-t^mt^o. \ vvmxhh-:fyi^ 

y^^ F7j<j§?g^|fs|»L/c, 
( 3 ) y' r^v-y^-f h' 0 . 5 p p m#^r*^§?S 
y 7 >- y 5 K ( »±^p°nl*a» ) 5 mglC^ml C7)X y 

j—}v^nxMm-\^. Wim.. 1 0 y •/ h;i-c7)7j<^jDi. 

y^s^y^-f K-^*-*5Di"o. 3vvm.xhh^yi^ 

[0064] C2D ^Wg«.®£ ( 1 994¥5^~l 1^ 

\>zmm 

2Mfl^V9W{'!n^ -f-^ri^^jy— b°-? (G.barbadense) 

^M#:n°nffiT'S>-l. y ■ y :y M^y. 2 (C.hirsutum) 

(USDA-ARS, Southern Crops Res. Lab.^OKo 
h e 1 1*±J; y)\m) ^\mMf^h LTfflV^f^. 1 9 9 

a^^ts*iii«t:#«L/;, 1 9 9A^in 1 5 a*- 
M^^^mk\^f^. m^mm.i'fmwi&^mzmm^ 

SBT'fcSM7E2 0BB*T\ ttB. ±lBr9S^y^^b' 
-^^■^IcJgytSr^Ny KXTlx— S:fflV^TiS[=flj-r -S i i: t J: 

[0 0 6 5] IH7E5 0-6 0H@tCl^M 3&%1 
V^Ttt. (1) 9 0 OHV I jxXr-i^ (Spinlab ttS) 

^h. m&Wi. mm.m.. mmm^. (2) y-y-&(c 

J;Si»t;ft. yvx^-tcj;l,)l)Higg*tcov^Ta!l^ 

[0066] 

[«1] 





(ppm) 


(inch) 




(/tg/inch) 




0 

0.01 

0.1 

0.5 


1.421 ± 0.019 
1.463 ± 0.024 
1.455 ± 0.015 
1.507 ± 0.019 


47.604±3.362 
49,402±2.268 
50.373±3.Z31 
52. 133± 2.329 


4.S09 ± 0.086 
4. 255 ± 0.067 
4.507 ± 0.069 
4.548 ± 0.040 



[0067] 
[1^2] 





(ppm) 


mm 

(inch) 


(lOOOLbs/inO 


MM 


0 

0,01 

0.1 

0.5 


1.480 ± 0.042 
1.503 ± 0.021 
1.534 ± 0.026 
1.570 ± 0.031 


108.050 ± 1.717 
114,914 + 5,149 
111.783 ± Z.616 
120.150 ± 1.863 



[0 0 68] ^lioj;tX^2iOSg||j;i9, v^mmzV 

yyyy^ }^A<.mmim.^ms.-tt^bizi:',x. -yy 
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too69] mmm2 

BR : y^J^y^-^ h' 

DMF : v'y^;l-7t^;U-ATS H 

PEGl 000 : >-KUx^k>'i7U3— ;k (^j-^Sl 0 
0 0 ) 

EtOH : ii^'y— ;p 

;^-^xxf - y y ( ^ 5 r-f ^c^aK ) 

[0070] TiafflfiicJ; K)^j:^mmmA. it^c* 
( 1 ) M-^mA i^^y;^) 





ll 


DMF 


is 


PEGl 000 








E t OH 




ti- 





[007 1 ] ( 2 ) Vft-^VSB (BR:0. 05ppm) 







BR 


2. 5iis 


DMF 




PEGl 000 








E t OH 


80g 




100k 



[0072] ( 3 ) Wi^mc ( B R : 0 . 3 p p m ) 







B R 


ISmg 


DMF 


5g 


PEGl 000 


5« 




lOg 


E t OH 


80g 


ft 


100s 



[0 0 7 3] C2] ■ffifflLJtr^i^y^'f 

( 1 ) ir^i/j^A YMm'&<r)mWS. 

(2) y^i^y^-f b'^i^O. 0 5 P P mc035Pl?g 

B ^ 5 0 0 m«07j<lC«f? LTffiffl Lit » 
( 3 ) 7"'7v-y 7-^ h'fSSO . 3 p pmO^faiMit 
?M^?ffiC ^50 0fgc07j<tc#$?Lt . ^<7)#f?|i^iSffl 

[0074] C3] ^WMl^ ( 1 994^5^-1 1^ 



\>zmm.) 

^m\bnmiz\.xwmmjm^m^^m\zm^ 

[00 7 5] ^7E5 0~6 0BS(C^B ffiWi 

mi . mm, Bm^umL. ^9mm^ni':b^^^m 

[0076] 





(ppn) 


(iQCh) 




(^g/inch) 




0 

0.05 
0.3 


1.411 ± 0.022 
1.475 ± 0.017 
1.493 ± O.OZO 


46.87i±3.125 

50.201±2.511 
51.522±2.146 


4.223 ± 0.082 
4.4S7 ± 0.052 
4.538 ± 0.030 



[00 771^3 CO^S* J: 0 . V ^Mtc^ffiSttM^ 

[0078] mmm3 
BR : y^i^y^-^ K 

NMP : N-;>f^;H:°ny 
EtOH: X^y— 

[0 0 7 9 ] Tia*mJ: 05:^ ^ y U y^-XhAtfz 

( 1 ) yJUy^—xhA {yyyi^) 



NMP 
EtOH 



0, 2nil 
19, Sg 
180 g 



200 



[0080] (2)^yu X h B ( B R : O . 1 
P pm) 



BR 
NMP 
E t OH 



0. 2inl 
19, Sg 
180 g 



ft 



200 



1 1 



[0081] C2D *WI«.ii ( 1 994^5^^ 

[0082] 
[^4] 
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(ppm) 


(inch) 




(jug/incti) 




0 


1.412 ± 0.021 


48. 221 ±2. 175 


4.290 ± 0.067 


0.1 


1.449 ± 0.011 


49. 892 ±2. 143 


4.501 ± 0.032 



[ 0 0 8 3 ] ^4>&^^>, V^-iWiOilttft, «t5aJK*5 

[0084] mmmA 'MmmmTcr>mm.^{zn-t^y' 

V9im^<r> 2 n°n«. ■t^£h-h U ■ ')yVVX2 (Gos 
sypium hirstum) — — 3 1 2 (Gossypium hirst 

3 0 mmsmm Ltz. ^hizio m.A%c^)<'KmM.mm. 

-th^J^M.tO. 0 5SS%S0Twe e n2 02r#tf7K 

mm\,z 2 0 ^mm Lx^m vtz . mm Ltz b">'-b -y b 

t 7 9 X n A^x . 3 2 'C Tl¥jffltg» L 
[0085] 



[^5] 







2. OmM 


2. 


OmM 




0. ImM 


0, 


ImM 




0.0 0 ImM 


0. 


0 01 mM 




3. OmM 


3. 


OmM 




0 . 0 0 0 5 mM 


0. 


0 0 0 5mM 




0 . 0 0 0 1 mM 


0. 


0 0 0 ImM 




2. OmM 


2. 


OmM 




0. ImM 


0, 


ImM 




0. 03mM 


0. 


0 3mM 




0 . 0 0 0 1 mM 


0, 


0 0 0 ImM 




5 0. OmM 


5 0. OmM 




0. 03mM 


0. 


0 3mM 


EDTA2^hr;iifA 


0. 03mM 


0. 


0 3mM 




0. D0 4mM 


0. 


0 0 4mM 


0. 0 0 4mM 


0. 


0 0 4mM 




0. 0 0 4mM 


0. 


0 04mM 


1. OmM 


1. 


OmM 




10 0. OmM 


10 0. OmM 




2 0. OmM 
5, 0 /cM 


20. OmM 
5. 0;*M 




0. 5 /cM 


0. 


5 «M 




1. O^tM 


OaM 


PH 


6. 8 


6. 


8 



[0086] fflis; 1 cotgit ( y ^ -f YWM ) x-m 
mLfz MM^m^ m.. m.f^2 comm ( y ^ v y ^ 
xtmLrzi>c^y&Mm.m.b Ltz. 

[0 0 87] Cl] U ;^ryU>-M/X 2 (Gossypium hir 

stum) 

3 0 B mi^mk. U:fj'y ■ \) > h\yX2 V :5'«icO« 

t. m'omifzmmitm^-^'r>rz^mm^(^x\ 
:R{iSS-ew3!aaEi: 1 1 o o*^i!ist7t« mmm. 

(7^M0ii<^WMMi , 1. 9 8±0. 27cm. MM\2.(0 
Eg|^i7)ilffiS(±. 1. 70±0. 19c mXh-^tz, ^ 

^iz^ tms 0 0 B<7)MM^m&^n-rx+'!&mMk. 



&aijs Lfz . mms.xn 8 . 8 5 m g . mmuxh 1 . 

0 2msX'h'ofz. 

[0 088] C 2 ] 3— 3 1 2 (Gossypium hirstu 
m) 

u-:^-3 1 2l>z-:>\,^Xi,y'yi^y y4 Hco«!):S;^iM^ 
fz. M^mmt^^<r)y yxat^i^^mi ABS^^MW'^ 

romt, ^^Hztmitzt.!^. mm;xm^Mz^^m 
mmmf/m:kLx^^^m^mm^fifz. ^^0^*^03 

(iZTjk-f-. 

[0089] mzmm 3 0 B EcoB^^ . mmmm*^i^ 

1 6ffl-3oKffiL, ^^mm^^mm. mm^mmL 

fz. m^m.XU3 . 60±0. 36cm, MMS-Xlt 

2. 60 + 0. 28c mxh *) ■. ^mm<D:fjtimm^i: 

h , mW&XMA . 1 0 ± 0 . 5cm. MSlKTii 2 . 

8 0 + 0. 5 c mxh 0 . mmcommm^tmmmco 

i, <7)j: y) 3 o%mMt^':>fz. i^xtcri^Mi. 0 , ^^wm 
comms^mzmm^^zy'yiyy 5 f ^mM-t^ z t 

[0090] mmms v^immmzm^-t^hmn^ 

1 . t^'J (A) ^RNAcOimS 

m^lzm^ LT V^-l. X— t.°V (G. barbadense) imMMfA 

^zm^^fz . PHTE 5 B a - 1 5 H a (T^mm ( «Jt#«s3 ) 
tmm&2 5 B-s 0 B (i«#^ff±tH) c^)Bmim 
Mb. ^tL^-fLCDm^t-^m&i^mLfz. n^^ntzv 
^mm 5 g ^ [S*, tc?s#ca«4'-c?^ t . wa^mm^ 
ftT. ^mxtm-^Kfrnifz. ^-(dva. lomicommm 
0 . 2Mhv xmmmmm c 5 M^^'r-i^y^^ri^r^^ 

— 0. 7%/3-y/^;^rrby ^J-y— /l-. l%.t^'Jb' 
nU h'y (M.W.360,000) . 0. 62%^-y^ 

•o-i il'-^H'ai^ymi'hU'yj^-^^^ pH8. 5) SrJp 
hdy^.^iy-r-^-f-— ( K I NEMAT I CA 

a«) im\>\ 7i^i%r2^m^^Lfz, tztzt. /s-y 

KtuCiasJIlL/^Co ^cotk. m^m^ 17, OOOXgf 

2 0 ^mm'L'^jfm l. ±mimmLfz. 

[009 1] Zco±mi5.^^rtxl,Z'^j&L. ^co^m. 
^:m'\:-^izXh.tz5 . VMi^it-i^i^^J^mW.! . 5mUZ 

ntHzmm l . 155, 0 0 0 x g . 2 0 'ct- 2 0 mrs 
m'L^Lfzm. ±m^mx^ RNA(7)^im^mm.Lfz. <r 

<7)iS:^^3inl<7)l OmM T r i s -HCl So iff 1 m 
M EDTA ■ 2Na. pH8. 0 (TEMM^t^ 
^) izmmt. §A,tc^M«yj;y-;P : ^'nn^^;!^ 
A : ^fyrS/l^r/l^r?-;!^ (^Jt. 2 5: 24 : 1 ) 

^Mt^cK^K^Lfzm. m'\>5^min-:>x±mco7Kmi 

mULfz. ni^^tifzyHmi^z^ 1 / 1 0 ^Mc?) 3 Mg^K^ 
h'J^M, (ymmXpHb. 2tCiffl») 2. 5fgi 
iOx^'y-;^^»L-CS<M^L, -2 0°C-C-l!ft» 
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WLtz. ^com. 1 7. 0 0 0 X gt-2 oji-mm'i>^m 

L. #^>^^/c^fc|gS:7 0%x^y-;^•C^ife^f LT. 'SB 

[0092] iO|g!tIfln°p§r 5 00 1 COMMUTES 

fc, .ItLt^2X|g-^MW« ( 1 OmM Tris-HC 
1 , 5 mM EDTA-2Na, IM NaCl.O. 
5% SDS. pH7. 5) Sr^*tC^-g> i otCRNA 
S^IRt^jDi.. ^«f-fbfiWi5 (10 mM Tris-HC 
1 . 5mM EDTA ■2Na. 0.5M NaCl. 
0. 5% SDS. pH7. 5) T^Hb^^tttzytU 

Ltzm. mmmmm (lomM Tris-Hc 

K 5 mM E D T A ■ 2 N a . p H 7 . 5 ) T'P o 1 
y (A) ^RNASri^ttit^, 

[00 9 3] ni^tifzmiiim.iz^ i / 1 om^c^m^^co 
tatm^^L. -7 o'cc-ifmLfz. ^co'ik. 10, 00 

oojuicoTEmmmizmmL. ^o^dr-^^juvj-x 
:^^j>^mm^mK)mLn-yfz. ni^tifz^o 1 y (a) 

*RNA<7)o%. «ff *fiBlii*<7) p o 1 y (A) ^ R 
NAtC-QV^Tt±c DNA5-f y^U — t . 7t W 
^--V^t-Xi^ y— — yiJ-'tCfflV^-l. c DNATD— 7'<7)f^ 
izm^^. miWMW±mm^cr,P o 1 y (A) * RNA 

c DN A7°D— 7"'<7){^StCfflV-^^C. 
[0 0 94] 2. a^i#Sii^f^WcDNA9-< 7"^y 

cDNA^-^'y^y— tO-fl^MtiZAP-cDNA Sy 
nthesis Kit ( StratageneltK ) Srjsgffl L 

±121 . r#fefl./i«ffi#«Ste*COp o 1 y 
(A) *RNA^MMt LX. :tU ^" ( dT) T^-^"? 

— tfflSK^S*SrfflV\ Gub 1 ertHoffman 

CGene,25,263-269(1983) ] izm^^. 23^Mc 
DNASr-^^t/c. #^>il3t c DNA<7)W*ffitCE c o 
R I T:^'"7°^'— ( l^gPtCX h o I t S p e I -tf -i' h 

^3i*SL. aiSLfcDNASrXho iXimtLfz 
f^. ^^x5rA7T — v'^i?^'-, AZAPIir— AWE 
c oR I i:Xho IgpetcasSf^. >f yb'bn yt-y^r 

— (StratagenettS. GIGAPACK Gold ) ?r 

UREI* (OD56o = 0. 5) izmm^-^^ZkiZj:*) 

y — c3:)H?--^ xji 5 . ox 1 os-cfe-:>;^c, 
[0 0 9 5] 3. rn-yco#» 



iKifij^M ( 5 B 1 5 H a ) bmmimw±m ( 2 
50a-3O0@) <7)m&i}-i^^ti^timmLfzp o 1 

y (A) ^RNA'SrMSi: LT, yt-'J^' (dT) 
V-tffliK¥P«M-MLV (S#S)5a«) ^fflV>Tc 
DNA^-^lS;t?t„ -^Rlcf*. P o 1 y (A) *RNASr 
n'OmKfzMzT)]^^ UJP7i<^^^«M^^T'S:VK 
:/:;c DNA^rMMi: LT, Random Primed DNA Labeling 

Kit (usBttM) ^ffli^^T. ^^pmmy^-y'iim 
u--yy<7)y°v3-yizm\'^fz. mmw^mcocD 

^±mcO cDN A XKimmLfzi^cr,^ ^-^ifr- ^ yy n- 

[ 0 0 9 6 ] 4 . mmm^mmj^wmzm^'thmi:?- 

mawMMcT) c D N A 5 ^ T--^ u -^mm- tiiiyr 
-i^^^mmi.zmm^^x l B*^i§«±-c-j^?i$-ti:, 

*!;5 0, 0 0 Ofli£?)7T— v^'DNASr-f ^X-€'tl.2^fc^0-:h 
'fa>';'<>'7'V>' (ys-fj^yK-N. TV>--vAt±M) 
i.z'^LM'^fz. 

[00 97] 7T— i^'DNA^^tK-^yt-f-f n>-;><y 
7V>'^r/l^;^?U^tt?S (0. BMNaOH, 1. 5M 

Nac 1) ^#^?t'riSE±^:^L. 4^^ra»taL. 

iZfpmW. (0. 5M Tris-HC1.1.5M N 
aCl. PH8. 0) *-^^:^inS±^^?f L. -^^a>- 

:>tyyiyyi5'^mM(.WLfz<. 2xssc(o. 3m 

NaCK 0. 0 3M ^J^yM^i-hU'^J^} X-^^ 

Lfz'tk. ;^yyhyiXhy^<Jy:^~ (Stratagenett 
m) Srfflv-^. DNAcr,miS.^n^'yf:z. HJg^aaSr^f^r 
-ofzi--^ uy^ yyiyy^y\-^ y' 0 f'A -tf— 3 y'm& 

C50%*;t'ArSh\ 0. 5%SDS. 6XSSPE 
(3M NaCU0.2M NaH2P04, 20mM 
EDTA ■ 2Na, pH7. 4 ) , 5 XT^y^vUhig 
M(0. l%7>frj-;K 0. 1 %7KU b'-;H^n U K 
y. 0. l%'^>'lJl»T;U7-5>') , 5 0/.(g/ml^tt 
-t^^»^DNA?r-^^r] fft^rfeV^T. 4 2^C-C3B$PBir 
W\-<yiJS-l^, ±123. -C-f^Mt/tcDNATCf-y 
S:^il.mcO;=<y7V>-tCjDx., 4 2"CT-2 0^^>'^■^ 

XSSC. IXSSC, 0. 5 X S SCt5a;tA'0 . 1% 
S D S ^-^W-r SJgiS^ffll -"T . 4 2 "CX 1 BtP^~ 2 B# 

mmwLfz. ^n.i^<7)^yr\yyinmLfzm. xmy 

< )VM.imm^^x-^m^yt^^fz . 

[0098] fff;^ff±K ( ^7") i 

0. WWM (Ti^'J'r^y) t-^%fzy'u~yx^<.'^^ 

y 0 X Lfc^tt^' n->^ 3 4 mmm-h^ t t^x 

^fz. ^codh. KC2 2t^^Lfz9r3—y[z-)K^X 
WSx^Whfz. KC2 2{i:. f'A Xcnyyi^ / X^-uA 
HfcJc-^T^J&^I^^S^lSafg^ ( BRU 1 ) CD.M. 
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Zurek and S.D.Clouse, Plant Physiol (ROCKV) 102. 132. 
(1993)3 . rX^. :f^Xmco^>-n^fV:^yh^yx 
tf CH=&4>. J. Biol. Chem. 268, 25364-25368, (1 
993) ] ^T^fKT^Xi^lIffiij-aimWfSe^JtC^ig 
'f'^me r i — Sia'fE^ CMedford, J. I.. Elmer, J. 
S.,andKlee, H.J., PlantCell, 3 , 359-370, (1991)3 
t gP^^Wtffillie^^ft . cl cT) o ^Vl-;.?? y h 9 

7 X ^ — « . fiftffliasio±sjt^^-c* I. . o 

[00 99] KC2 2l,Z'0\^Xy'yi^yy-^ K 

[0100] KC 2 2<7)7r-i^'DNAj&^^>. ^ y t:';J^' 
xs.\^^u~ypKC22^mMLti. -^'yt'd^-x^ 

S^i/a ySti, ZAP-cDNA Synthesis Kit (Staratagene 
a») O^ffitClfe-:'^^, t^. KC22^^tsyT--J 
m2 0 ±mMXLl-B 1 u e!S-}S?S2 0 O/z 

1 , 7 r - i/R 4 0 S^SM 1 u 1 SriHf . 3 7 

"CX 1 5 :5i-P^-f y ^ j2.<— h Ltzm. 3 ml O 2 X Y Ttg 
m^mt. 3 7T:T'2^raiilE*g*L. 7 0°CT'2 0^^ 

ra^a ( 4 , 0 0 0 x § . 1 o^TbD lt 

RmmmSOjul^m.-^. vFt-^!f^*3 7°CT-l 

y^a.^—hLfzm. ryf i^'jy^s 0ppm#tjL 
^nmLtz±^mi,i. cDNA-iy^-hiw^y^x 

a ^■:7n— ypKC2 2^-S•^X■■V^■^. 
[0101] iOr^XS HpKC22ct'C7)DNA#A 
iS^lJcOtgffia^lJ?:^®^, CMessing, Met 

hods in Enzymol., 101, 20-78(1983)] t:j;'9ff^'> 
fZ. #^>fi./ciS*E?rJ2rIE^iJ#^l, at^'icoia^J*>/?> 

«s§^ii>T5yiiiE?iJ^lE;?iJ«-^2tc^t-. tfz.M 

X U'i<¥Mmz^MM:^^Mt L'J^ jte^ ^0 c D N A tOiS 

[0102] 5 . ^Bsatci s Bmmm^c^Mm 
±mizx%i^fifzmmmm»^ i o o/ig/micoryt 

ij y L B mm 5 0 ml C^^il L . 3 7 °CT1Saia 
mtfZ. mmm<r>mS.ti^ODeeo=0. 2t^'yfzb^ 

D-^;t;^?"9^' ht°lxyixH ( I PTG) ^Jni.. 3 7 
r-e. ?®«>6^0D 560=1. 0fc^^^*T««*g«t 

ismmrm. i , 6 o o x i s-jj^Paija^c^L. m 

i^^^ULfz. [lIiRLfca*Sr4^gS<73Lysis buffer 
C50mM Tris-HCl (pH8. 0), 1 mM 
EDTA ■ 2Na. IXiM PMSF(7x— /Wy^ 



mmt. i»y^-A (s^^^ttii) ^*^iiai 

mg/mltC^-^ iatCjUX., 1 0^^^7K±tCffaUfc, 1 
Or5^f*, Nonidet P-4 0 (i^y'^ttS) 

4 8, OOOxg-ciWP^^^t^tTt,, »^.^^;^±^f 

(:2^M<7)2 XLaemli sample buffer CO. 1 2 5M T 
ris-HCl (pH6. 8), 2 0 %y'y -fecr— 

1 0%/S- y;t^;^rhxyy— 71-. 6%sds. o. i 
%yn^::7a;y-;P- t'/p-] ^jDi., 2^ra^-r;t-L 

. s D s - ;K 'J T y u 5 K y^wsmaiu ( S D 
s-PAGE) in^j:-ofz, mMmm^Tm. y;PSry 
-s'^'-yu uryhy/w- (CBB) tj; o^-fet. 7 

%@i=K, 2 5%yyy-;uj«;TmfeSr^T^C'5/i, ae^ 

ii-rSii-^iS 9 IcD a#iat:^sy KAi^^jtL. SB^ia 

[0103] 6 . ^i-x-rcr>mmmmi^coi^m 

( 1 ) y°7X5 Kc7)«^ 

ffi?'j#-f - 1 Lfc K c 2 2 ioig*E5'J X'o^-yyj 

— T-r yyyU— i^Sr-r^T-^tf j; ^tC. Dralf^JJ 
BlrLit, iCOD r a iWf^T-SrpUC 1 9i?)Sma 
htc-tfyy n— 3iyy icor^y S KSrS a l I 
fcj:VHindIII X'WML. 3 5 STn^ — y — OH 
indlll -Xho I Blfn-^-ify'yn— xy^'tJ'to O 

§"^ci<7)y o— y^H 1 n dill toiiy^'s a c I T--tiliif 

t. vS'^-^-U— ^y y — p B I 1 0 1 -Hm 2(7)H i n 

dill ^:Sac i<7)PBl(c-ryyn--yy t7t. ^^oy" 

h'SrpB I 3 5 S-2 2J:#:feL/c<. icOT^y 

JMl 0 9^, y^l^MJMl 09/pBI35S-22 
t-^^Ltz. 

[0 104] (2) r^ys Koryny>'yxU'^A^ 

JilS6-(l)f1f ^tLT^C^y^Mp BI35S-22i:^;L' 
y>f_^5X5 KpRK2 0 1 3^S-3::*:MffiHB 1 0 1 
^iimSOmg/ItO^-^V-f S^y^^tJ-LB 
i§±fif 3 7 °CT- 1 BA. ry'nA'y fU'^i^EHAlOl 

5 Omg/ 1 ^0;^'■:^V-^•>'y&#t^LBiS^i■C'3 7 

cx' 2 mm^Lfz . ^mmm i . 5 m i v'^y Yfv 

yi'jL-ylzM'O. mmLtzcD-to. LBfglf-c^^tL 

fz. ^fii^<7)mi^^im\cr)]^Bmmiizmm'{i. amco 
1 0 0 1 ^-oM-^L. i.Bi^mMxmmizt # , 

^t^. 5 Omg/l ;^?-^V-f i-y. 20mgy'W^-^ 

y'Dv^fi^yB. 2 5mg/i yo^A^x— 3— 71-^ 
-^tf L B «^±gifLhtcM^iJ Lfc . 2 8 CT- 2 a mmm t 
fzm. ^-an-~^mtKLfz. n^tifzwmmmm 

EHA101/pBI35S-2 2t-^^Lfz. 

[0105] ( 3 ) iEM^-n-f y-^x-^^o^!c^g 
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i^O^ ^-f-X-f-^ Wa ssi lewskij a^^fc (Vl 
•7^) WlI Ofe^ 1 . Sml^^t-ytC/v^l, 7 0%X 

;J'y-;HmlSrJni.3^raS^aL/::« ScV^TMMffi ( 5 
%ii»:ffii^*^-^h U^-i.. 0. 02%TritonX- 
10 0) tS^^ML. M«7j<T'5[lia*f t?tf^tC. M 

v-HlllOg. 1 0 0 Oxf^'SyXh •yi?'iSlinl/i; 

•yb;^. pH6. 2) i,zm.mhfz. i^oru-bS-4x: 

'v-^'— MLR-350HT) 4itC22 

°C. 5fe5i^6 0 0 0)V^X. *H*#T (HJXil 6lf# 
BffiBS^^) tCT. lO0^t§*L/io 
[0106] ( 4 ) r^"nA'^'T-U '^AiJOiS^ 
tJia ( 3 ) T-1 0 HraS*L/t±iBWSl*c7)t|^S^|5|c-r 

-><::?.-Cl . 5 — 2. 0 
i., CIMTP— h (MSOT-p— htC2, 4-i>'^'n 
C?7j:y^i^»^^*|?g«0. 5//g/mU ^-f^^^y 
^0. 0 5^eg/mli:^l> j;3(cJnx./li.tO) tM#M 
0 0 o;k^x. «0^frT ( 1 entPaTO 

SB^^BiM) T'2Hra^«L. MS^6«??g 

^■-X^'-^''*6«t^^6. 4s/l, PH6. 3)T3 

>I<7)pf3tc;i&;|^x-ft;t;t3R<7)-t7]A-^l 0^)-ra?SL7t<. 

[0107] {3) mm 

IMCrP— h (MS07V-bt, 2-ip^*|j|US 
5//g/inK 1 5x(g/ml. ^^57^ 

^ >- ^ ItiiS 5 0 0 g/ml i: 4' -g. J; 3 tCjD X. 7t i ) 
(CB#M/^. 3K^SK6 0 0 0;l^^x, gB^f+T ( 1 6 

[0 108] {b)mvm.mim<^mm 

2 BW^W-'tzlMXmi: S I MC Sri/- h ( S I M 
ii^rS j;3tjDi./^ct£0) t:ML, 3t3fiS6 0 0 0;l/ 

«B^T ( 1 6ii#paB3M. mm^im) -cmm 

Lfz. mk. Zix^c^tm^ ijiPHlttlcffLv^s I MC 

sTu-hiz^mLfz. mmm^mLfzimimm^m 
ft. ]i-j>.mz&K>±ti^'yfzAf\^xt^^tiK im«m 
mmm^Lfz. mwMmmm2mmm. fDvxtm 

[0109] ( 7 ) mmMmmM^ 

i^A~Vb^£'yfzmmW<r>m^^. :^>vxm'it^^^^j: 



{zn<m-^hkdf,znLtz. 8~10B1^. l-2cm 

m^<r)mm^-mmLfzmm'k e -y h x\ mmum 

igilfi C SrnMKNOg . 2. 5mM K - U yfgliWM 
(pH5. 5) . 2mM MgS04, 2mM Ca 
(N03) 2. 50/xM Fe-EDTA. 1 0 0 0 X« 
M^*(7 0mM H3BO3, 14mM M n C 1 2 , 
0. 5mM CuSO,. 1 mM ZnSO^, 0. 2m 
M NaMoOi. lOmM NaCU 0. 0 1 mM 
CoC 1 2) imi/'y t?atfcn-/^">-/^ 

saM) ^1 : lizw^-^L. *mMmM-^miziiLx 

mmLfz±mizmx.mitz. ^i^mk. iwco^^ 

[0110] ( 8 ) tji^mnm^mcomn 

T 1 mm 1 0 os^ ±ia ( 3 ) t mm^^ifm'mm 

L. MSHy°u~hizmnLfz. ims l <?5SiJ-^Tvn 

i^yBm'&Mt)^%^Lfz. 
[0111] 7 . D N AfttB h -^^if>^^•^■ y ij ^J-'-f -tf- 

3 y 

m^Ltz±.m: 1 ffl^ * . l!S«ig»g«(ca .y ^ 
htcb°>-fe>/ bT-^ffiL, ^3SJg6 0 0 
0)V^x. 9:U1kn-T ( 1 6B#raBH«B. SB^raafffi) , 

2 2°Cc7)^frTT-i§*L:^c„ 2iiraf*. D -y "^-^l^tO 

wm.m^^-f.mMxm-i)<wmv. iss^o, 3mi 

CDDNAftaifflMWJS C2 0 OmM Tris-HCl 
(pH8. 0). lOOmM EDTA-2Na, 1% 
N-^'>a^;I^-9-;prj>'>'-fb ijT^i^, lOOjt^g/m 
irnx^-- b'K] +4^i«ffL:^o 6 0'C1I* 

y^jL^— hfi. il't (10, 0 0 0 X g , 10^ 

;kT;l-n-;l^ (25: 24 : 1 ) iOfg^MT-ffiffi^ 3 EI 

m.>,zmmLfz. ifi^tumiwm2. og*>^>, 20x< 

yADNASrMPSSSEc oRIiDj;t;;'H i ndlll f 

wiif t , 1 %T:^'u~xm'mmmf-^^yj -^^rvr 
[0 112] tfz. mmizmmmm^n-yx^^^^ws 

SrtttilL. $lJ|3S^EcoRIi5j;tK'H i ndlll {Zi. 

?>imt^n^^\ 1 %T:^'xj~xy;mmimm/^ 

yj\^ ^'-^ -^r— 3 y(cf*L/^:. ^N-f y ij -tf— 

yMro-ylip Kc 2 2^fflv^fCo •^■^f>^^-^■7' 

9^^hU— V— aT/I^ (Molecular Cloning, A L 
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boratory Manual ) . ^9*. ^3 1 — 5 8H C=?-;^ ttntfZo 

V XT y VN^yS'^ (Cold Spring Harber) it. [0113] m9^mi^ ( 2 ) ( 1 ) . ( 2 ) . 

1 9 8 Q^TiJj ^z^cnyjmzm-oxn-yf:!. t^^t) ( 3 ) i^Mco^^^'i^cOi^i^^'i-JUcomHz. E c o R I T 

-Iti^^tLCODNAmm^z-j^-^X l%T^'u-xy^;U WBrt^c^f >T;l^T1i*^l . 6kbpt0. 7kbp. 

mi7^cifi2rff^rvi. «M^7ii^^f*. r;i^;^? y^tt^^f ^r^-^ h i n diii TmmLfzv-yyii^xnme k b p^ea 

*Ib^>^X-f;l-5:t— ( 2 54 nm) ^3^^ra0?Jt [0114] 

y 3 ^-SW^g ( 5 X^V^' vl- 6 X S S M^mn : 1 

C. 0. 1%SDS. 1 0^^g/^ll^f:>-»^DNA) 5m E?rjc7)-g§ : 1035 

ltfJT-^50^C. 2B#^H^TW^'<yy ^M-^r-S^H>^&fi E^fJ^fl? : ISffi 

J^V^T'To-y^JUX.. 5 Orr-Hfe^N-Y T^'y ^'c^l: : 

a. fS^yyVy^2XSSC. 0. l%SDSSr^tJ* le^fJ^Mffl : c D N A to mRNA 

a^t^«T•Mat^T 1 0 d^m. 2 ma^ l . mm 

?f?gT5 O^C. 3 0^PHlT-2[II:StvtL3t. ^^yyuyit ^^i^li^^M. ^^/WWy-^ (Cossypium barbad 

^mALfzmvMmi^ ( 3 ) t^ov^T. ^f^>-^^^ ry - 

r-{-^—i^uylzXK}^iii^tlfzi^1^'^^]^W^^-y't ^n-y^: KC2 2 

CAATAATTCT CTCTGTTTCT CTGGTTTAAA CATGGGTATG GGTTTMGGA ATGGATTTCT 60 

TTTGATTTTA TCTTGTGTTG TTACACTTTC CCTCTCAGTT TTGGGGCGAC CTGCCACTTT 120 

CCTTGAAGAT TTTAGAATCA CTTGGTCTGA TTCTCATATT AGGCAAATCG ATGGAGGGAG 180 

AGCCATCCAA CTTGTTCTCG ACCAAAATTC AGGCTGTGGA TTTGCTTQA AAAGGCAGTA 240 

TTTGTTCGGA CGTGTCAGCA TGAAAATCAA GCTCATCCCC GGCGACTCCG CCGGAACAGT 300 

CACCGCCTTT TATATGAATT CTGTTACAGA TGCTGTGCGA GATGAGCTAG ACTTCGAGTT 360 

CTTGGGAAAC CGTACCGGGC AGCCATATAC GGTTCAAACC AATATCTATG CCCATGGAAA 420 

GGGTGACAGG GAACAAAGGG TTAACCTTTG GTTCGATCCT GCTGCAGATT TCCATACTTA 480 

CTCAATCATG TGG4ACCATC ATCAGATTGT GTTCTATATT GATGAAGTGC CAATTAGGGT 540 

TTATAAGAAC AATGAAGCTA GAAATATCCC ATACCCAAAA CTCCAGCCAA TGGGAGTTTA 600 

TTCAACGCTG TGGGAGGCTG ATGATTGGGC AACAAGGGGA GGTTTAGAGA AAATTGATTG 660 

GACCAAAGCT CCGTTCTTAG CTTATTACAA GGACTTCGAC ATTGAAGGAT GTCCGGTTCC 720 

AGGGCCAGTA AACTGTGCCA CAAACAGTAG GMCTGGTGG GAGGGCACTG CTTATCAAGC 780 

CCTTAATGCC ATGGAAGCTA AAAGATATAG TTGGGTTCGT ATGAACCACG TGATATACGA 840 

TTACTGCACC GACAAGTCCC GTTACCCGGT TACCCCACCG GAGTGCATGT CCATCATCTG 900 

AAAATCCAAA CCCAAGTGAA GTTTCGTGTC CTATTTTACG TACATATGTA CCTCCCTTTA 960 

TACAAATAAT AGAGCCATGC AAAAATTGGG TTTTAAAAAA AAAAAAAAAA AAAAAAAAAA 1020 

AAAAAAAAAA AAAAA 1035 
[0 115] iBM#-^: 2 ense) 

mm^M^ : 289 mmcomm v^mm 

mm 

: a*>b°T>i:. yS;1.7Sx>-fe (Gossypium barbad ^u—y^ : KC2 2 

Met Gly Met Gly Leu Arg Asn Gly Phe Leu Leu He Leu Ser Cys 
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5 10 15 

Val Val Thr Leu Ser Leu Ser Val Leu Gly Arg Pro Ala Thr Phe 

20 25 30 

Leu Glu Asp Phe Arg He Thr Trp Ser Asp Ser His He Arg Gin 

35 40 45 

lie Asp Gly Gly Arg Ala He Gin Leu Val Leu Asp Gin Asn Ser 

50 55 60 

Gly Cys Gly Phe Ala Ser Lys Arg Gin Tyr Leu Phe Gly Arg Val 

65 70 75 

Ser Met Lys He Lys Leu He Pro Gly Asp Ser Ala Gly Thr Val 

80 85 90 

Thr Ala Phe Tyr Met Asn Ser Val Thr Asp Ala Val Arg Asp Glu 

95 100 105 

Leu Asp Phe Glu Phe Leu Gly Asn Arg Thr Gly Gin Pro Tyr Thr 

no 115 120 

Val Gin Thr Asn He Tyr Ala His Gly Lys Gly Asp Arg Glu Gin 

125 130 135 

Arg Val Asn Leu Trp Phe Asp Pro Ala Ala Asp Phe His Thr Tyr 

140 145 150 

Ser He Met Trp Asn His His Gin He Val Phe Tyr He Asp Glu 

155 160 165 

Val Pro He Arg Val Tyr Lys Asn Asn Glu Ala Arg Asn He Pro 

170 175 180 

Tyr Pro Lys Leu Gin Pro Met Gly Val Tyr Ser Thr Leu Trp Glu 

185 190 195 

Ala Asp Asp Trp Ala Thr Arg Gly Gly Leu Glu Lys He Asp Trp 

200 205 210 

Thr Lys Ala Pro Phe Leu Ala Tyr Tyr Lys Asp Phe Asp lie Glu 

215 220 225 

Gly Cys Pro Val Pro Gly Pro Val Asn Cys Ala Thr Asn Ser Arg 

230 235 240 

Asn Trp Trp Glu Gly Thr Ala Tyr Gin Ala Leu Asn Ala Met Glu 

245 250 255 

Ala Lys Arg Tyr Ser Trp Val Arg Met Asn His Val He Tyr Asp 

260 265 270 

Tyr Cys Thr Asp Lys Ser Arg Tyr Pro Val Thr Pro Pro Glu Cys 

275 280 285 

Met Ser He He 
289 

[0116] BS^iJ#-^ : 3 : rf>t^^A /^/W^fy-^ (Gossypium barbad 

Sa?fJcO*$ : 1035 ense) 

mmcDm : mm mm^Dum v^mm 

Wsf^lCOUM: cDNA to mRNA — 

CAATAATTCT CTCTGTTTCT CTGGTTTAAA C ATG GGT ATG GGT TTA AGG AAT 52 

Met Gly Met Gly Leu Arg Asn 
1 5 
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GGA TTT CTT TTG ATT TTA TCT TGT GIT GTT ACA CTT TCC CTC TCA GTT 100 

Gly Phe Leu Leu lie Leu Ser Cys Val Val Thr Leu Ser Leu Ser Val 

10 15 20 

TTG GGG CGA CCT GCC ACT TTC CTT GAA GAT TTT AGA ATC ACT TGG TCT 148 

Leu Gly Arg Pro Ala Thr Phe Leu Glu Asp Phe Arg He Thr Trp Ser 

25 30 35 

GAT TCT CAT ATT AGG CAA ATC GAT GGA GGG AGA GCC ATC CAA CTT GTT 196 

Asp Ser His He Arg Gin He Asp Gly Gly Arg Ala He Gin Leu Val 

40 45 50 55 

CTC GAC CAA AAT TCA GGC TGT GGA TTT GCT TCT AAA AGG CAG TAT TTG 244 

Leu Asp Gin Asn Ser Gly Cys Gly Phe Ala Ser Lys Arg Gin Tyr Leu 

60 65 70 

TTC GGA CGT GTC AGC ATG AAA ATC AAG CTC ATC CCC GGC GAC TCC GCC 292 

Phe Gly Arg Val Ser Met Lys He Lys Leu He Pro Gly Asp Ser Ala 

75 80 85 

GGA ACA GTC ACC GCC TTT TAT ATG AAT TCT GTT ACA GAT GCT GTG CGA 340 

Gly Thr Val Thr Ala Phe Tyr Met Asn Ser Val Thr Asp Ala Val Arg 

90 95 100 

GAT GAG CTA GAC TTC GAG TTC TTG GGA AAC CGT ACC GGG CAG CCA TAT 388 

Asp Glu Leu Asp Phe Glu Phe Leu Gly Asn Arg Thr Gly Gin Pro Tyr 

105 110 115 

ACG GTT CAA ACC AAT ATC TAT GCC CAT GGA AAG GGT GAC AGG GAA CAA 436 

Thr Val Gin Thr Asn He Tyr Ala His Gly Lys Gly Asp Arg Glu Gin 

120 125 130 135 

AGG GTT AAC CTT TGG TTC GAT CCT GCT GCA GAT TTC CAT ACT TAC TCA 484 

Arg Val Asn Leu Trp Phe Asp Pro Ala Ala Asp Phe His Thr Tyr Ser 

140 145 150 

ATC ATG TGG AAC CAT CAT CAG ATT GTG TTC TAT ATT GAT GAA GTG CCA 532 

He Met Trp Asn His His Gin He Val Phe Tyr He Asp Glu Val Pro 

155 160 165 

ATT AGG GTT TAT AAG AAC AAT GAA GCT AGA AAT ATC CCA TAC CCA AAA 580 

He Arg Val Tyr Lys Asn Asn Glu Ala Arg Asn He Pro Tyr Pro Lys 

170 175 180 

CTC CAG CCA ATG GGA GTT TAT TCA ACG CTG TGG GAG GCT GAT GAT TGG 628 

Leu Gin Pro Met Gly Val Tyr Ser Thr Leu Trp Glu Ala Asp Asp Trp 

185 190 195 

GCA ACA AGG GGA GGT TTA GAG AAA ATT GAT TGG ACC AAA GCT CCG TTC 676 

Ala Thr Arg Gly Gly Leu Glu Lys He Asp Trp Thr Lys Ala Pro Phe 

200 205 210 215 

TTA GCT TAT TAC AAG GAC TTC GAC ATT GAA GGA TGT CCG GTT CCA GGG 724 

Leu Ala Tyr Tyr Lys Asp Phe Asp He Glu Gly Cys Pro Val Pro Gly 

220 225 230 

CCA GTA AAC TGT GCC ACA AAC AGT AGG AAC TGG TGG GAG GGC ACT GCT 772 

Pro Val Asn Cys Ala Thr Asn Ser Arg Asn Trp Trp Glu Gly Thr Ala 

235 240 245 

TAT CAA GCC CTT AAT GCC ATG GAA GCT AAA AGA TAT AGT TGG GTT CGT 820 

Tyr Gin Ala Leu Asn Ala Met Glu Ala Lys Arg Tyr Ser Trp Val Arg 

250 255 260 

ATG AAC CAC GTG ATA TAC GAT TAC TGC ACC GAC AAG TCC CGT TAC CCG 868 

Met Asn His Val He Tyr Asp Tyr Cys Thr Asp Lys Ser Arg Tyr Pro 
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265 270 275 

GTT ACC CCA CCG GAG TGC ATG TCC ATC ATC TGAAAATCCA AACCCAAGTG 
Val Thr Pro Pro Glu Cys Met Ser He He 

280 285 

AAGTTTCGTG TCCTATTTTA CGTACATATG TACCTCCCTT TATACAAATA ATAGAGCCAT 
GCAAAAATTG GGTTTTAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAA 



918 



978 
1035 



(Gossypiura hirsutura) ^O^ifS?j<^Jf^l|^^f 
(Gossypium hirsutum) C0^^(7)jBMi7jk-t^MT$) 



[113] y'yiyyy-^ h'®iM^L/^c3-?J?-3 1 2 (Go 
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Figure I . Cotton ovules cultured for H days in basaJ medU conUinii^ 5 pM NAAarui 
0.5 >|M GA] Ovul«B grown without exogenous brusincide {- Bras3inQlidc)have very 
short fine fibers at this dagp wh[le uvulea grown with I |iU brHSinolidc <-•- DraHsinuliiJi.') 
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CONSTRUCTION OF pBI35S-22 



[aiEM^«i=&] las [01] 
miEnmmm^: mi 
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(2 1) 




Figure I . Cotro«^ s^-uk^ euitured for 14 d^Y% m bm^^ tm^m i^mmmng 5 NAA si^d 
0.5 i^M OA^ CMii^*^ grown wilhasiS ^3cogenoys br^isslnoJide^ Er^nolide) Isav^ very 
%har% fS^rs at thh $t^^ while ovules grtwri wsth I brg3».^.Kolkljsf Bras^^isicflsd^') 
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(51) Int. ci. 5 issijia-^ iff^mm^^- fi imm^mm 

C12N 15/01 9281-4B C12N 5/00 C 

15/09 ZNA 9162-4B 15/00 E 

//CO 7 J 73/00 9162-4B ZNAA 
(C12N 1/21 
C12R 1:19) 



(72)^aH« mm 
a2mmm ma m 



(72)^BH* mill 
(72)^Bj# ^yf^ rvy 

9, 7>J-— T'-f— X ;?.M> — b 3104S 



